SEQUENCE LISTING 

In the following SEQ ID Nos. 1, 3, 5 the 5', coding sequence and 
3 1 sequence of the relevant ot-amylase genes are illustrated. The 

5 5 ■ sequence is the first separate part of the sequence written 
with lower case letters, the coding sequence is the intermediate 
part of the sequence, where the signal sequence is written with 
lower case letters and the sequence encoding the mature a- amylase 
is written with upper case letters, and the 3 1 sequence is the 

10 third separate part of the sequence written with lower case 
letters . 
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SEQ ID No. 1 



cggaagattggaagtacaaaaataagcaaaagattgtcaatcatgtcatgagccatgcgggagacg 
gaaaaatcgtcttaatgcacgatatttatgcaacgttcgcagatgctgctgaagagattattaaaa 
agctgaaagcaaaaggctatcaattggtaactgtatctcagcttgaagaagtgaagaagcagagag 
gctattgaataaatgagtagaagcgccatatcggcgcttttcttttggaagaaaatatagggaaaa 
tggtacttgttaaaaattcggaatatttatacaacatcatatgtttcacattgaaaggggaggaga 
atcatgaaacaacaaaaacggctttacgcccgattgctgacgctgttatttgcgctcatcttcttg 
ctgcctcattctgcagcagcggcgGCAAATCTTAATGGGACGCTGATGCAGTATTTTGAATGGTAC 
ATGCCCAATGACGGCCAACATTGGAGGCGTTTGCAAAACGACTCGGCATATTTGGCTGAACACGGT 
ATTACTGCCGTCTGGATTCCCCCGGCATATAAGGGAACGAGCCAAGCGGATGTGGGCTACGGTGCT 
TACGACCTTTATGATTTAGGGGAGTTTCATCAAAAAGGGACGGTTCGGACAAAGTACGGCACAAAA 
GGAGAGCTGCAATCTGCGATCAAAAGTCTTCATTCCCGCGACATTAACGTTTACGGGGATGTGGTC 
ATCAACCACAAAGGCGGCGCTGATGCGACCGAAGATGTAACCGCGGTTGAAGTCGATCCCGCTGAC 
CGCAACCGCGTAATTTCAGGAGAACACCTAATTAAAGCCTGGACACATTTTCATTTTCCGGGGCGC 
GGCAGCACATACAGCGATTTTAAATGGCATTGGTACCATTTTGACGGAACCGATTGGGACGAGTCC 
CGAAAGCTGAACCGCATCTATAAGTTTCAAGGAAAGGCTTGGGATTGGGAAGTTTCCAATGAAAAC 
GGCAACTATGATTATTTGATGTATGCCGACATCGATTATGACCATCCTGA 

TGTCGCAGCAGAAATTAAGAGATGGGGCACTTGGTATGCCAATGAACTGCAATTGGACGGTTTCCG 

TCTTGATGCTGTCAAACACATTAAATTTTCTTTTTTGCGGGATTGGGTTAATCATGTCAGGGAAAA 

AACGGGGAAGGAAATGTTTACGGTAGCTGAATATTGGCAGAATGACTTGGGCGCGCTGGAAAACTA 

TTTGAACAAAACAAATTTTAATCATTCAGTGTTTGACGTGCCGCTTCATTATCAGTTCCATGCTGC 

ATCGACACAGGGAGGCGGCTATGATATGAGGAAATTGCTGAACGGTACGGTCGTTTCCAAGCATCC 

GTTGAAATCGGTTACATTTGTCGATAACCATGATACACAGCCGGGGCAATCGCTTGAGTCGACTGT 

CCAAACATGGTTTAAGCCGCTTGCTTACGCTTTTATTCTCACAAGGGAATCTGGATACCCTCAGGT 

TTTCTACGGGGATATGTACGGGACGAAAGGAGACTCCCAGCGCGAAATTCCTGCCTTGAAACACAA 

AATTGAACCGATCTTAAAAGCGAGAAAACAGT ATGCGTACGGAGCACAGCATGATTATTTCGAC - 

CACCATGACATTGTCGGCTGGACAAGGGAAGGCGACAGCTCGGTTGCA AATTCAGGTTTGG - 

CGGCATTAATAACAGACGGACCCGGTGGGGCAAAGCGAATGTATGTCGGCCGGCA- 

AAACGCCGGTGA GACATGGCATGACATTACCGGAAACCGTTCGGAGCCGGTTGTCATCA- 

ATTCGGAAGGCTGGGGAGAGTTTCACGTAAACG GCGGGTCGGTTTCAATTTATGTTCAAAGATAG 

aagagcagagaggacggatttcctgaaggaaatccgtttttttatttt 
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SEQ ID No. 2 

ANLNGTLMQYFEWYMPNDGQHWRRLQNDSAYLAEHGITAV 

WIPPAYKGTSQADVGYGAYDLYDLGEFHQKGTVRTKYGTK 
5 GELQSAI KSLHSRDINVYGDWINHKGGADATEDVTAVEV 

DPADRNRVI SGEHLI KAWTHFHFPGRGSTYSDFKWHWYHF 

DGTDWDESRKLNR I YKFQGKAWDWEVSNENGNYD YLMYAD 

I D YDHPDVAAE I KRWGTWYANELQLDGFRLDAVKH I KFS F 

LRDWVNHVREKTGKEMFTVAEYWQNDLGALENYLNKTNFN 
10 HSVFDVPLHYQFHAASTQGGGYDMRKLLNGTWSKHPLKS 

VTFVDNHDTQPGQSLESTVQTWFKPLAYAFILTRESGYPQ 

VF YGDMYGTKGDSQRE I PALKHKI E P I LKARKQYAYGAQH 

DYFDHHDIVGWTREGDSSVANSGLAALITDGPGGAKRMYV 

GRQNAGETWHDITGNRSEPWINSEGWGEFHVNGGSVSIY 
15 VQR 

SEQ ID No. 3 

gccccgcacatacgaaaagactggctgaaaacattgagcctttgatgactgatgatttgg- 
20 ctgaagaagtggatcgat tg t ttgagaaaagaagaagaccataaaaataccttgtctgt - 

catcagacagggtattttttatgctgtccagactgtccgct gtgtaaaaataaggaata- 
aaggggggttgttattattttactgatatgtaaaatataatttgtataagaaaatgagaggg 
agaggaaac 
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atgattcaaaaacgaaagcggacagtttcgttcagacttgtgcttatgtgcacgctgtt- 
atttgtcagttt gccgattacaaaaacatcagccGTAAATGGCACGCTGATGCAGTATT- 
TTGAATGGTATACGCCGAACGACGGCCAGCATT GGAAACGATTGCAGAATGATGCGGAA- 
CATTTATCGGATATCGGAATCACTGCCGTCTGGATTCCTCCCGCATACAAAGGA TTGAG - 

5 CCAATCCGATAACGGATACGGACCTTATGATTTGTATGATTTAGGAGAATTCCAGCAAAA - 

AGGGACGGTCAGAAC GAAATACGGCACAAAATCAGAGCTTCAAGATGCGATCGGCTCAC - 

TGCATTCCCGGAACGTCCAAGTATACGGAGATGTGG TTTTGAATCATAAGGCTGGTGCT - 

GATGCAACAGAAGATGTAACTGCCGTCGAAGTCAATCCGGCCAATAGAAATCAGGAA ACTTCG - 
GAGGAATATCAAATCAAAGCGTGGACGGATTTTCGTTTTCCGGGCCGTGGAAACACGTACAG- 

10 TGATTTTAAATG GCATTGGTATCATTTCGACGGAGCGGACTGGGATGAATCCC- 
GGAAGATCAGCCGCATCTTTAAGTTTCGTGGGGAAGGAA AAGCGTGGGATTGGGAAGTAT - 

CAAGTGAAAACGGCAACTATGACTATTTAATGTATGCTGATGTTGACTACGACCACCCT 
GATGTCGTGGCAGAGACAAAAAAATGGGGTATCTGGTATGCGAATGAACTGTCATTAGACGG- 
CTTCCGTATTGATGCCGC CAAACATATTAAATTTTCATTTCTGCGTGATTGGGTTCAGG- 

15 CGGTCAGACAGGCGACGGGAAAAGAAATGTTTACGGTTG CGGAGTATTGGCAG - 

AATAATGCCGGGAAACTCGAAAACTACTTGAATAAAACAAGCTTTAATCAATCCGTGTTTGATGTT 
CCGCTTCATTTCAATTTACAGGCGGCTTCCTCACAAGGAGGCGGATATGATATGAGGCGT- 
TTGCTGGACGGTACCGTTGT GTCCAGGCATCCGGAAAAGGCGGTTACATTTGTTGAAAAT - 

CATGACACACAGCCGGGACAGTCATTGGAATCGACAGTCC AAACTTGGTTTAA- 

20 ACCGCTTGCATACGCCTTTATTTTGACAAGAGAATCCGGTTATCCTCAGGTGTTCTATGGG - 

GATATG TACGGGACAAAAGGGACATCGCCAAAGGAAATTCCCTCACTGAAAGATAATATA- 
GAGCCGATTTTAAAAGCGCGTAAGGA GTACGCATACGGGCCCCAGCACGATTATATTGAC - 

CACCCGGATGTGATCGGATGGACGAGGGAAGGTGACAGCTCCGCCG CCAA- 
ATCAGGTTTGGCCGCTTTAATCACGGACGGACCCGGCGGATCAAAGCGGATGTATGCCGG- 

25 CCTGAAAAATGCCGGC GAGACATGGTATGACATAACGGGCAACCGTTCAGATACTGTAA- 
AAATCGGATCTGACGGCTGGGGAGAGTTTCATGTA7^A CGATGGGTCCGTCTCCATTTAT - 

GTTCAGAAATAA 



ggtaataaaaaaacacctccaagctgagtgcgggtatcagcttgga ggtgcgtttattt- 
30 tttcagccgtatgacaaggtcggcatcaggtgtgacaaatacggtatgctggctgtcata- 

ggtgaca aatccgggttttgcgccgtttggctttttcacatgtctgatttttgtataat- 
caacaggcacggagccggaatctttcgc cttggaaaaataagcggcgatcgtagctgct- 
tccaatatggattgttcatcgggatcgctgcttttaatcacaacgtggg atcc 
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SEQ ID No. 4 

VNGTLMQYFE WYTPNDGQHWKRLQNDAEHLSD I GI TAVW I 
PPAYKGLSQSDNGYGPYDLYDLGEFQQKGTVRTKYGTKSE 
5 LQDAIGSLHSRNVQVYGDWLNHKAGADATEDVTAVEVNP 
ANRNQETSEEYQ I KAWTDFRFPGRGNTYSDFKWHWYHFDG 
ADWDESRKI SRI FKFRGEGKAWDWEVSSENGNYDYLMYAD 
VDYDHPDWAETKKWGIWYANELSLDGFRIDAAKHIKFSF 
LRDWVQAVRQATGKEMFTVAEYWQNNAGKLENYLNKTS FN 
10 QS VFDVPLHFNLQAAS S QGGGYDMRRLLDGTWSRHPE KA 
VTFVENHDTQPGQSLES TVQTWFKPLAYAFI LTRESGYPQ 
VFYGDMYGTKGTS PKE I P SLKDNI E P I LKARKE YAYGPQH 
DY I DHPDVI GWTREGDS S AAKSGLAAL I TDGPGGSKRMYA 
GLKNAGETWYD I TGNRSDTVKI GSDGWGEFHVNDGS VS I Y 

15 
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SEQ ID No. 5 



aaattcgatattgaaaacgattacaaataaaaattataatagacgtaaacgttcgagggt- 
ttgctccctttttactcttt ttatgcaatcgtttcccttaattttttggaagccaaacc- 
gtcgaatgtaacatttgattaagggggaagggcatt 

gtgct aacgtttcaccgcatcattcgaaaaggatggatgttcctgctcgcgtt- 
tttgctcactgtctcgctgttctgcccaacag gacagcccgccaaggctGCCGCACCGT- 
TTAACGGCACCATGATGCAGTATTTTGAATGGTACTTGCCGGATGATGGCACG TTATGG ■ 

ACCAAAGTGGCCAATGAAGCCAACAACTTATCCAGCCTTGGCATCACCGCTCTTTGGCTG- 
CCGCCCGCTTACAA AGGAACAAGCCGCAGCGACGTAGGGTACGGAGTATACGACTTGTA- 
TGACCTCGGCGAATTCAATCAAAAAGGGACCGTCC GCACAAAATACGGAACAAAAGCTC • 

AATATCTTCAAGCCATTCAAGCCGCCCACGCCGCTGGAATGCAAGTGTACGCCGAT GTC • 

GTGTTCGACCATAAAGGCGGCGCTGACGGCACGGAATGGGTGGACGCCGTCGAAGTCAATCCG- 
TCCGACCGCAACCA AGAAATCTCGGGCACCTATCAAATCCAAGCATGGACGAAATTTGA 
TTTTCCCGGGCGGGGCAACACCTACTCCAGCTTTA AGTGGCGCTGGTACCATTTTG 
ACGGCGTTGATTGGGACGAAAGCCGAAAATTGAGCCGCATTTACAAATTCCGCGGCATC 
GGCAAAGCGTGGGATTGGGAAGTAGACACGGAAAACGGAAACTATGACTACTTAATGTAT- 
GCCGACCTTGATATGGATCA TCCCGAAGTCGTGACCGAGCTGAAAAACTGGGGGAAATG 
GTATGTCAACACAACGAACATTGATGGGTTCCGGCTTGATG CCGTCAAGCATATTAAGT 
TCAGTTTTTTTCCTGATTGGTTGTCGTATGTGCGTTCTCAGACTGGCAAGCCGCTATTTACC 
GTCGGGGAATATTGGAGCTATGACATCAACAAGTTGCACAATTACATTACGAAAACAGAC- 
GGAACGATGTCTTTGTTTGA TGCCCCGTTACACAACAAATTTTATACCGCTTCCAAATCAGG 
GGGCGCATTTGATATGCGCACGTTAATGACCAATACTC TCATGAAAGATCAAC 
CGACATTGGCCGTCACCTTCGTTGATAATCATGACACCGAACCCGGCCAAGCGCTGCAGTCATGG 
GTCGACCCATGGTTCAAACCGTTGGCTTACGCCTTTATTCTAACTCGG- 

CAGGAAGGATACCCGTGCGTCTTTTATGGTGA CTATTATGGCATTCCACAATATAACAT 
TCCTTCGCTGAAAAGCAAAATCGATCCGCTCCTCATCGCGCGCAGGGATTATG CTTACG 
GAACGCAACATGATTATCTTGATCACTCCGACATCATCGGGTGGACAAGGGAAGGGGGCA- 
CTGAAAAACCAGGA TCCGGACTGGCCGCACTGATCACCGATGGGCCGGGAGGAAGCAAA 
TGGATGTACGTTGGCAAACAACACGCTGGAAAAGT GTTCTATGACCTTACCGGCAACCGGAG 
TGACACCGTCACCATCAACAGTGATGGATGGGGGGAATTCAAAGTCAATGGCG GTT 
CGGTTTCGGTTTGGGTTCCTAGAAAAACGACCGTTTCTACCATCGCTCGGCCGATCACAA- 
CCCGACCGTGGACTGGT GAATTCGTCCGTTGGACCGAACCACGGTTGGTGGCATGGCCTTGA 

tgcctgcga 
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SEQ ID No. 6 

AAPFNGTMMQYFEWYLPDDGTLWTKVANEANNLSSLGITA 
LWLPPAYKGTSRSDVGYGVYDLYDLGEFNQKGTVRTKYGT 
5 KAQYLQAIQAAHAAGMQVYADWFDHKGGADGTEWVDAVE 
VNPSDRNQE I SGTYQ IQAWTKFDFPGRGNTYSS FKWRWYH 
FDGVDWDESRKLSRIYKFRGIGKAWDWEVDTENGNYDYLM 
YADLDMDHPEWTELKNWGKWYVNTTNI DGFRLDAVKH I K 
FSFFPDWLSYVRSQTGKPLFTVGEYWSYDINKLHNYITKT 

10 DGTMSLFDAPLHNKFYTASKSGGAFDMRTLMTNTLMKDQP 
TLAVTFVDNHDTEPGQALQSWVDPWFKPLAYAFILTRQEG 
YPCVFYGDYYGI PQYNI PSLKSKIDPLLIARRDYAYGTQH 
DYLDHSD I I GWTREGGTEKPGSGLAALI TDGPGGSKWMYV 
GKQHAGKVFYDLTGNRSDTVTINSDGWGEFKVNGGSVSVW 

15 VPRKTTVSTIARPITTRPWTGEFVRWTEPRLVAW 





SEQ 


ID No. 10 








1 


ATPADWRSQS 


IYFLLTDRFA 


RTDGSTTATC 


20 


31 


NTADQKYCGG 


TWQGI IDKLD 


YIQGMGFTAI 




61 


WITPVTAQLP 


QTTAYGDAYH 


GYWQQDIYSL 




91 


NENYGTADDL 


KALSSALHER 


GMYLMVDWA 




121 


NHMGYDGAGS 


SVDYSVFKPF 


SSQDYFHPFC 




151 


FIQNYEDQTQ 


VEDCWLGDNT 


VSLPDLDTTK 


25 


181 


DWKNEWYDW 


VGSLVSNYSI 


DGLRIDTVKH 




211 


VQKDFWPGYN 


KAAGVYCIGE 


VLDGDPAYTC 




241 


PYQNVMDGVL 


NYPIYYPLLN 


AFKSTSGSMD 




271 


DLYNM I NTVK 


SDCPDSTLLG 


TFVENHDNPR 




301 


FASYTNDIAL 


AKNVAAFIIL 


NDGIPIIYAG 


30 


331 


QEQHYAGGND 


PANREATWLS 


GYPTDSELYK 




361 


LIASANAIRN 


YAISKDTGFV 


TYKNWPIYKD 




391 


DITIAMRKGT 


DGSQIVTILS 


NKGASGDSYT 




421 


LSLSGAGYTA 


GQQLTEVIGC 


TTVTVGSDGN 




451 


VPVPMAGGLP 


RVLYPTEKLA 


GSKICSSS 
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SEQUENCE LISTING 

<110> Svendsen, Allan 
Borchert , Torben 
B i sgard - Frant zen , Henr ik 

<120> Alpha-Amylase Mutants 



<130> 4796.234-US 

<140> 09/182,859 
<141> 1998-10-29 

<150> 0515/96 
<151> 1996-04-30 

<150> 0712/96 
<151> 1996-06-28 

<150> 0775/96 
<151> 1996-07-11 

<150> 1263/96 
<151> 1996-11-08 

<160> 37 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 1920 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 1 

cggaagattg gaagtacaaa aataagcaaa agattgtcaa tcatgtcatg agccatgcgg 60 

gagacggaaa aatcgtctta atgcacgata tttatgcaac gttcgcagat gctgctgaag 12 0 

agattattaa aaagctgaaa gcaaaaggct atcaattggt aactgtatct cagcttgaag 180 

aagtgaagaa gcagagaggc tattgaataa atgagtagaa gcgccatatc ggcgcttttc 24 0 

ttttggaaga aaatataggg aaaatggtac ttgttaaaaa ttcggaatat ttatacaaca 300 

tcatatgttt cacattgaaa ggggaggaga atcatgaaac aacaaaaacg gctttacgcc 360 

cgattgctga cgctgttatt tgcgctcatc ttcttgctgc ctcattctgc agcagcggcg 420 

gcaaatctta atgggacgct gatgcagtat tttgaatggt acatgcccaa tgacggccaa 480 

cattggaggc gtttgcaaaa cgactcggca tatttggctg aacacggtat tactgccgtc 54 0 

tggattcccc cggcatataa gggaacgagc caagcggatg tgggctacgg tgcttacgac 600 

ctttatgatt taggggagtt tcatcaaaaa gggacggttc ggacaaagta cggcacaaaa 660 

ggagagctgc aatctgcgat caaaagtctt cattcccgcg acattaacgt ttacggggat 720 

gtggtcatca accacaaagg cggcgctgat gcgaccgaag atgtaaccgc ggttgaagtc 780 

gatcccgctg accgcaaccg cgtaatttca ggagaacacc taattaaagc ctggacacat 840 

tttcattttc cggggcgcgg cagcacatac agcgatttta aatggcattg gtaccatttt 900 

gacggaaccg attgggacga gtcccgaaag ctgaaccgca tctataagtt tcaaggaaag 960 

gcttgggatt gggaagtttc caatgaaaac ggcaactatg attatttgat gtatgccgac 1020 

atcgattatg accatcctga tgtcgcagca gaaattaaga gatggggcac ttggtatgcc 1080 

aatgaactgc aattggacgg tttccgtctt gatgctgtca aacacattaa attttctttt 1140 

ttgcgggatt gggttaatca tgtcagggaa aaaacgggga aggaaatgtt tacggtagct 1200 

gaatattggc agaatgactt gggcgcgctg gaaaactatt tgaacaaaac aaattttaat 1260 

cattcagtgt ttgacgtgcc gcttcattat cagttccatg ctgcatcgac acagggaggc 1320 

ggctatgata tgaggaaatt gctgaacggt acggtcgttt ccaagcatcc gttgaaatcg 1380 

gttacatttg tcgataacca tgatacacag ccggggcaat cgcttgagtc gactgtccaa 144 0 

acatggttta agccgcttgc ttacgctttt attctcacaa gggaatctgg ataccctcag 1500 

gttttctacg gggatatgta cgggacgaaa ggagactccc agcgcgaaat tcctgccttg 1560 
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aaacacaaaa ttgaaccgat cttaaaagcg agaaaacagt atgcgtacgg agcacagcat 1620 

gattatttcg accaccatga cattgtcggc tggacaaggg aaggcgacag ctcggttgca 1680 

aattcaggtt tggcggcatt aataacagac ggacccggtg gggcaaagcg aatgtatgtc 1740 

ggccggcaaa acgccggtga gacatggcat gacattaccg gaaaccgttc ggagccggtt 1800 

gtcatcaatt cggaaggctg gggagagttt cacgtaaacg gcgggtcggt ttcaatttat 1860 

gttcaaagat agaagagcag agaggacgga tttcctgaag gaaatccgtt tttttatttt 1920 

<210> 2 
<211> 483 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 2 

Ala Asn Leu Asn Gly Thr Leu Met Gin Tyr Phe Glu Trp Tyr Met Pro 

15 10 15 

Asn Asp Gly Gin His Trp Arg Arg Leu Gin Asn Asp Ser Ala Tyr Leu 

20 25 30 

Ala Glu His Gly He Thr Ala Val Trp He Pro Pro Ala Tyr Lys Gly 

35 40 45 

Thr Ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu 

50 55 60 

Gly Glu Phe His Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys 
65 70 75 80 

Gly Glu Leu Gin Ser Ala He Lys Ser Leu His Ser Arg Asp He Asn 

85 90 95 

Val Tyr Gly Asp Val Val He Asn His Lys Gly Gly Ala Asp Ala Thr 

100 105 HO 

Glu Asp Val Thr Ala Val Glu Val Asp Pro Ala Asp Arg Asn Arg Val 

115 120 125 

He Ser Gly Glu His Leu He Lys Ala Trp Thr His Phe His Phe Pro 

130 135 140 

Gly Arg Gly Ser Thr Tyr Ser Asp Phe Lys Trp His Trp Tyr His Phe 
145 ~ J 150 155 160 

Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg He Tyr Lys 

165 170 175 

Phe Gin Gly Lys Ala Trp Asp Trp Glu Val Ser Asn Glu Asn Gly Asn 

180 185 190 

Tyr Asp Tyr Leu Met Tyr Ala Asp He Asp Tyr Asp His Pro Asp Val 

195 200 205 

Ala Ala Glu He Lys Arg Trp Gly Thr Trp Tyr Ala Asn Glu Leu Gin 

210 215 220 

Leu Asp Gly Phe Arg Leu Asp Ala Val Lys His He Lys Phe Ser Phe 
225 230 235 240 

Leu Arg Asp Trp Val Asn His Val Arg Glu Lys Thr Gly Lys Glu Met 

245 250 255 

Phe Thr Val Ala Glu Tyr Trp Gin Asn Asp Leu Gly Ala Leu Glu Asn 

260 265 270 

Tyr Leu Asn Lys Thr Asn Phe Asn His Ser Val Phe Asp Val Pro Leu 

275 280 285 

His Tyr Gin Phe His Ala Ala Ser Thr Gin Gly Gly Gly Tyr Asp Met 

290 295 300 

Arg Lys Leu Leu Asn Gly Thr Val Val Ser Lys His Pro Leu Lys Ser 
305 310 315 320 

Val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Gin Ser Leu Glu 

325 330 335 

Ser Thr Val Gin Thr Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu 

340 345 350 

Thr Arg Glu Ser Gly Tyr Pro Gin Val Phe Tyr Gly Asp Met Tyr Gly 

355 ~ 360 365 

Thr Lys Gly Asp Ser Gin Arg Glu He Pro Ala Leu Lys His Lys He 

370 * 375 380 

Glu Pro He Leu Lys Ala Arg Lys Gin Tyr Ala Tyr Gly Ala Gin His 
385 390 395 400 
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Asp Tyr Phe Asp His His Asp He Val Gly Trp Thr Arg Glu Gly Asp 

405 410 415 

Ser Ser Val Ala Asn Ser Gly Leu Ala Ala Leu He Thr Asp Gly Pro 

420 425 430 

Gly Gly Ala Lys Arg Met Tyr Val Gly Arg Gin Asn Ala Gly Glu Thr 

435 440 445 

Trp His Asp He Thr Gly Asn Arg Ser Glu Pro Val Val He Asn Ser 

450 455 460 

Glu Gly Trp Gly Glu Phe His Val Asn Gly Gly Ser Val Ser He Tyr 
465 470 475 480 

Val Gin Arg 

<210> 3 
<211> 2084 
<212> DNA 

<213> Bacillus amyloliguef aciens 
<400> 3 

gccccgcaca tacgaaaaga ctggctgaaa acattgagcc tttgatgact gatgatttgg 60 

ctgaagaagt ggatcgattg tttgagaaaa gaagaagacc ataaaaatac cttgtctgtc 120 

atcagacagg gtatttttta tgctgtccag actgtccgct gtgtaaaaat aaggaataaa 180 

ggggggttgt tattatttta ctgatatgta aaatataatt tgtataagaa aatgagaggg 240 

agaggaaaca tgattcaaaa acgaaagcgg acagtttcgt tcagacttgt gcttatgtgc 300 

acgctgttat ttgtcagttt gccgattaca aaaacatcag ccgtaaatgg cacgctgatg 360 

cagtattttg aatggtatac gccgaacgac ggccagcatt ggaaacgatt gcagaatgat 420 

gcggaacatt tatcggatat cggaatcact gccgtctgga ttcctcccgc atacaaagga 480 

ttgagccaat ccgataacgg atacggacct tatgatttgt atgatttagg agaattccag 540 

caaaaaggga cggtcagaac gaaatacggc acaaaatcag agcttcaaga tgcgatcggc 600 

tcactgcatt cccggaacgt ccaagtatac ggagatgtgg ttttgaatca taaggctggt 660 

gctgatgcaa cagaagatgt aactgccgtc gaagtcaatc cggccaatag aaatcaggaa 720 

acttcggagg aatatcaaat caaagcgtgg acggattttc gttttccggg ccgtggaaac 780 

acgtacagtg attttaaatg gcattggtat catttcgacg gagcggactg ggatgaatcc 840 

cggaagatca gccgcatctt taagtttcgt ggggaaggaa aagcgtggga ttgggaagta 900 

tcaagtgaaa acggcaacta tgactattta atgtatgctg atgttgacta cgaccaccct 960 

gatgtcgtgg cagagacaaa aaaatggggt atctggtatg cgaatgaact gtcattagac 1020 

ggcttccgta ttgatgccgc caaacatatt aaattttcat ttctgcgtga ttgggttcag 1080 

gcggtcagac aggcgacggg aaaagaaatg tttacggttg cggagtattg gcagaataat 1140 

gccgggaaac tcgaaaacta cttgaataaa acaagcttta atcaatccgt gtttgatgtt 1200 

ccgcttcatt tcaatttaca ggcggcttcc tcacaaggag gcggatatga tatgaggcgt 1260 

ttgctggacg gtaccgttgt gtccaggcat ccggaaaagg cggttacatt tgttgaaaat 1320 

catgacacac agccgggaca gtcattggaa tcgacagtcc aaacttggtt taaaccgctt 1380 

gcatacgcct ttattttgac aagagaatcc ggttatcctc aggtgttcta tggggatatg 1440 

tacgggacaa aagggacatc gccaaaggaa attccctcac tgaaagataa tatagagccg 1500 

attttaaaag cgcgtaagga gtacgcatac gggccccagc acgattatat tgaccacccg 1560 

gatgtgatcg gatggacgag ggaaggtgac agctccgccg ccaaatcagg tttggccgct 1620 

ttaatcacgg acggacccgg cggatcaaag cggatgtatg ccggcctgaa aaatgccggc 1680 

gagacatggt atgacataac gggcaaccgt tcagatactg taaaaatcgg atctgacggc 174 0 

tggggagagt ttcatgtaaa cgatgggtcc gtctccattt atgttcagaa ataaggtaat 1800 

aaaaaaacac ctccaagctg agtgcgggta tcagcttgga ggtgcgttta ttttttcagc 1860 

cgtatgacaa ggtcggcatc aggtgtgaca aatacggtat gctggctgtc ataggtgaca 1920 

aatccgggtt ttgcgccgtt tggctttttc acatgtctga tttttgtata atcaacaggc 1980 

acggagccgg aatctttcgc cttggaaaaa taagcggcga tcgtagctgc ttccaatatg 2040 

gattgttcat cgggatcgct gcttttaatc acaacgtggg atcc 2084 

<210> 4 
<211> 480 
<212> PRT 

<213> Bacillus amyloliquef aciens 



<400> 4 

Val Asn Gly Thr Leu Met Gin Tyr Phe Glu Trp Tyr Thr Pro Asn Asp 
15 10 15 



4 



Gly Gin His Trp Lys Arg Leu Gin Asn Asp Ala Glu His Leu Ser Asp 

20 25 30 

He Gly He Thr Ala Val Trp He Pro Pro Ala Tyr Lys Gly Leu Ser 

35 40 45 

Gin Ser Asp Asn Gly Tyr Gly Pro Tyr Asp Leu Tyr Asp Leu Gly Glu 

50 55 60 

Phe Gin Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys Ser Glu 
65 70 75 80 

Leu Gin Asp Ala He Gly Ser Leu His Ser Arg Asn Val Gin Val Tyr 

85 90 95 

Gly Asp Val Val Leu Asn His Lys Ala Gly Ala Asp Ala Thr Glu Asp 

100 105 HO 

Val Thr Ala Val Glu Val Asn Pro Ala Asn Arg Asn Gin Glu Thr Ser 

115 120 125 

Glu Glu Tyr Gin He Lys Ala Trp Thr Asp Phe Arg Phe Pro Gly Arg 

130 135 140 

Gly Asn Thr Tyr Ser Asp Phe Lys Trp His Trp Tyr His Phe Asp Gly 
145 150 155 160 

Ala Asp Trp Asp Glu Ser Arg Lys lie Ser Arg He Phe Lys Phe Arg 

165 170 175 

Gly Glu Gly Lys Ala Trp Asp Trp Glu Val Ser Ser Glu Asn Gly Asn 

180 185 190 

Tyr Asp Tyr Leu Met Tyr Ala Asp Val Asp Tyr Asp His Pro Asp Val 

195 200 205 

Val Ala Glu Thr Lys Lys Trp Gly He Trp Tyr Ala Asn Glu Leu Ser 

210 215 220 

Leu Asp Gly Phe Arg lie Asp Ala Ala Lys His lie Lys Phe Ser Phe 
225 230 235 240 

Leu Arg Asp Trp Val Gin Ala Val Arg Gin Ala Thr Gly Lys Glu Met 

245 250 255 

Phe Thr Val Ala Glu Tyr Trp Gin Asn Asn Ala Gly Lys Leu Glu Asn 

260 265 270 

Tyr Leu Asn Lys Thr Ser Phe Asn Gin Ser Val Phe Asp Val Pro Leu 

275 280 285 

His Phe Asn Leu Gin Ala Ala Ser Ser Gin Gly Gly Gly Tyr Asp Met 

290 295 300 

Arg Arg Leu Leu Asp Gly Thr Val Val Ser Arg His Pro Glu Lys Ala 
305 " 310 315 320 

Val Thr Phe Val Glu Asn His Asp Thr Gin Pro Gly Gin Ser Leu Glu 

325 330 335 

Ser Thr Val Gin Thr Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu 

340 345 350 

Thr Arg Glu Ser Gly Tyr Pro Gin Val Phe Tyr Gly Asp Met Tyr Gly 

355 ' 360 365 

Thr Lys Gly Thr Ser Pro Lys Glu He Pro Ser Leu Lys Asp Asn He 

370 375 380 

Glu Pro He Leu Lys Ala Arg Lys Glu Tyr Ala Tyr Gly Pro Gin His 
385 390 395 400 

Asp Tyr lie Asp His Pro Asp Val lie Gly Trp Thr Arg Glu Gly Asp 

405 410 415 

Ser Ser Ala Ala Lys Ser Gly Leu Ala Ala Leu He Thr Asp Gly Pro 

420 425 430 

Gly Gly Ser Lys Arg Met Tyr Ala Gly Leu Lys Asn Ala Gly Glu Thr 

435 440 445 

Trp Tyr Asp lie Thr Gly Asn Arg Ser Asp Thr Val Lys lie Gly Ser 

450 455 460 

Asp Gly Trp Gly Glu Phe His Val Asn Asp Gly Ser Val Ser lie Tyr 
465 ' 470 475 480 

<210> 5 
<211> 1814 
<212> DNA 

<213> Bacillus stearothermohilus 



5 





<400> 


6 


























Ala 


Ala 


Pro 


Phe 


Asn 


Gly 


Thr 


Met 


Met 


Gin 


Tyr 


Phe 


Glu 


Trp 


Tyr 


Leu 


1 








5 








10 










15 




Pro 


Asp 


Asp 


Gly 


Thr 


Leu 


Trp 


Thr 


Lys 


Val 


Ala 


Asn 


Glu 


Ala 


Asn 


Asn 




20 










25 










30 






Leu 


Ser 


Ser 


Leu 


Gly 


He 


Thr 


Ala 


Leu 


Trp 


Leu 


Pro 


Pro 


Ala 


Tyr 


Lys 






35 








40 










45 








Gly 


Thr 


Ser 


Arg 


Ser 


Asp 


Val 


Gly 


Tyr 


Gly 


Val 


Tyr 


Asp 


Leu 


Tyr 


Asp 


50 








55 










60 








Thr 


Leu 


Gly 


Glu 


Phe 


Asn 


Gin 


Lys 


Gly 


Thr 


Val 


Arg Thr 


Lys 


Tyr 


Gly 


65 








70 










75 










80 


Lys 


Ala 


Gin 


Tyr 


Leu 


Gin 


Ala 


He 


Gin 


Ala 


Ala 


His 


Ala 


Ala 


Gly 


Met 






85 










90 










95 




Gin 


Val 


Tyr 


Ala 


Asp 


Val 


Val 


Phe 


Asp 


His 


Lys Gly 


Gly 


Ala 


Asp 


Gly 






100 








105 










110 




Gin 


Thr 


Glu 


Trp 


Val 


Asp 


Ala 


Val 


Glu 


Val 


Asn 


Pro 


Ser 


Asp 


Arg 


Asn 






115 








120 










125 








Glu 


He 


Ser 


Gly 


Thr 


Tyr 


Gin 


He 


Gin 


Ala 


Trp 


Thr 


Lys 


Phe 


Asp 


Phe 




130 








135 










140 








His 


Pro 


Gly 


Arg 


Gly 


Asn 


Thr 


Tyr 


Ser 


Ser 


Phe 


Lys 


Trp 


Arg 


Trp 


Tyr 


145 




150 










155 










160 


Phe 


Asp 


Gly 


Val 


Asp 


Trp 


Asp 


Glu 


Ser 


Arg 


Lys 


Leu 


Ser 


Arg 


He 


Tyr 






165 










170 










175 




Lys 


Phe 


Arg 


Gly 


He 


Gly 


Lys 


Ala 


Trp 


Asp 


Trp 


Glu 


Val 


Asp 


Thr 


Glu 



60 
120 



<400> 5 

aaattcgata ttgaaaacga ttacaaataa aaattataat agacgtaaac gttcgagggt 
ttgctccctt tttactcttt ttatgcaatc gtttccctta attttttgga agccaaaccg 

tcgaatgtaa catttgatta agggggaagg gcattgtgct aacgtttcac cgcatcattc 180 

gaaaaggatg gatgttcctg ctcgcgtttt tgctcactgt ctcgctgttc tgcccaacag 240 

gacagcccgc caaggctgcc gcaccgttta acggcaccat gatgcagtat tttgaatggt 3 00 

acttgccgga tgatggcacg ttatggacca aagtggccaa tgaagccaac aacttatcca 360 

gccttggcat caccgctctt tggctgccgc ccgcttacaa aggaacaagc cgcagcgacg 420 

tagggtacgg agtatacgac ttgtatgacc tcggcgaatt caatcaaaaa gggaccgtcc 480 

gcacaaaata cggaacaaaa gctcaatatc ttcaagccat tcaagccgcc cacgccgctg 540 

gaatgcaagt gtacgccgat gtcgtgttcg accataaagg cggcgctgac ggcacggaat 600 

gggtggacgc cgtcgaagtc aatccgtccg accgcaacca agaaatctcg ggcacctatc 660 

aaatccaagc atggacgaaa tttgattttc ccgggcgggg caacacctac tccagcttta 720 

agtggcgctg gtaccatttt gacggcgttg attgggacga aagccgaaaa ttgagccgca 780 
tttacaaatt ccgcggcatc ggcaaagcgt gggattggga agtagacacg gaaaacggaa 840 
actatgacta cttaatgtat gccgaccttg atatggatca tcccgaagtc gtgaccgagc 900 
tgaaaaactg ggggaaatgg tatgtcaaca caacgaacat tgatgggttc cggcttgatg 960 

ccgtcaagca tattaagttc agtttttttc ctgattggtt gtcgtatgtg cgttctcaga 1020 

ctggcaagcc gctatttacc gtcggggaat attggagcta tgacatcaac aagttgcaca 1080 

attacattac gaaaacagac ggaacgatgt ctttgtttga tgccccgtta cacaacaaat 1140 

tttataccgc ttccaaatca gggggcgcat ttgatatgcg cacgttaatg accaatactc 1200 

tcatgaaaga tcaaccgaca ttggccgtca ccttcgttga taatcatgac accgaacccg 1260 

gccaagcgct gcagtcatgg gtcgacccat ggttcaaacc gttggcttac gcctttattc 1320 

taactcggca ggaaggatac ccgtgcgtct tttatggtga ctattatggc attccacaat 1380 

ataacattcc ttcgctgaaa agcaaaatcg atccgctcct catcgcgcgc agggattatg 1440 

cttacggaac gcaacatgat tatcttgatc actccgacat catcgggtgg acaagggaag 1500 

ggggcactga aaaaccagga tccggactgg ccgcactgat caccgatggg ccgggaggaa 1560 

gcaaatggat gtacgttggc aaacaacacg ctggaaaagt gttctatgac cttaccggca 1620 

accggagtga caccgtcacc atcaacagtg atggatgggg ggaattcaaa gtcaatggcg 1680 

gttcggtttc ggtttgggtt cctagaaaaa cgaccgtttc taccatcgct cggccgatca 174 0 

caacccgacc gtggactggt gaattcgtcc gttggaccga accacggttg gtggcatggc 1800 

cttgatgcct gcga 1814 

<210> 6 
<211> 514 
<212> PRT 

<213> Bacillus stearothermophilus 



180 



Asn 


Gly 


Asn 
195 


Tyr 


Asp 


Tyr 


Leu 


Met 
200 


Pro 


Glu 
210 


Val 


Val 


Thr 


Glu 


Leu 
215 


Lys 


Thr 


Thr 


Asn 


He 


Asp 


Gly 


Phe 


Arg 


225 










230 






Phe 


Ser 


Phe 


Phe 


Pro 
245 


Asp 


Trp 


Leu 


Lys 


Pro 


Leu 


Phe 
260 


Thr 


Val 


Gly 


Glu 


Leu 


His 


Asn 
275 


Tyr 


He 


Thr 


Lys 


Thr 
280 


Ala 


Pro 
290 


Leu 


His 


Asn 


Lys 


Phe 
295 


Tyr 


Phe 


Asp 


Met 


Arg 


Thr 


Leu 


Met 


Thr 


305 










310 






Thr 


Leu 


Ala 


Val 


Thr 
325 


Phe 


Val 


Asp 



6 



185 










190 






Tyr 


Ala 


Asp 


Leu 


Asp 
205 


Met 


Asp 


His 


Asn 


Trp 


Gly 


Lys 
220 


Trp 


Tyr 


Val 


Asn 


Leu 


Asp 


Ala 
235 


Val 


Lys 


His 


He 


Lys 
240 


Ser 


Tyr 
250 


Val 


Arg 


Ser 


Gin 


Thr 
255 


Gly 


Tyr 


Trp 


Ser 


Tyr 


Asp 


He 


Asn 


Lys 


265 










270 






Asp 


Gly 


Thr 


Met 


Ser 
285 


Leu 


Phe 


Asp 


Thr 


Ala 


Ser 


Lys 
300 


Ser 


Gly 


Gly 


Ala 


Asn 


Thr 


Leu 
315 


Met 


Lys 


Asp 


Gin 


Pro 
320 


Asn 


His 
330 


Asp 


Thr 


Glu 


Pro 


Gly 
335 


Gin 



7 



Ala Leu 


Gin 


Ser 
340 


Trp 


Val 


Asp 


Pro 


Phe He 


Leu 
355 


Thr 


Arg 


Gin 


Glu 


Gly 
360 


Tyr Tyr 


Gly 


He 


Pro 


Gin 


Tyr 


Asn 


370 










375 




Asp Pro 


Leu 


Leu 


He 


Ala 


Arg 


Arg 


385 








390 






Asp Tyr 


Leu Asp 


His 


Ser 


Asp 


He 








405 








Thr Glu 


Lys 


Pro 
420 


Gly 


Ser 


Gly 


Leu 


Gly Gly 


Ser 


Lys 


Trp 


Met 


Tyr 


Val 


435 










440 


Phe Tyr 


Asp 


Leu 


Thr 


Gly 


Asn 


Arg 


450 










455 




Asp Gly 


Trp Gly 


Glu 


Phe 


Lys 


Val 


465 








470 






Val Pro 


Arg 


Lys 


Thr 
485 


Thr 


Val 


Ser 


Arg Pro 


Trp 


Thr 


Gly 


Glu 


Phe 


Val 



500 

Ala Trp 



Trp Phe Lys Pro Leu Ala Tyr Ala 
345 " 350 

Tyr Pro Cys Val Phe Tyr Gly Asp 
365 

He Pro Ser Leu Lys Ser Lys He 
380 

Asp Tyr Ala Tyr Gly Thr Gin His 
395 400 
He Gly Trp Thr Arg Glu Gly Gly 

410 415 
Ala Ala Leu He Thr Asp Gly Pro 
425 430 
Gly Lys Gin His Ala Gly Lys Val 
445 

Ser Asp Thr Val Thr lie Asn Ser 
460 

Asn Gly Gly Ser Val Ser Val Trp 
475 480 
Thr He Ala Arg Pro He Thr Thr 

490 495 
Arg Trp Thr Glu Pro Arg Leu Val 
505 510 



<210> 7 

<211> 478 

<212> PRT 

<213> Bacillus lichenif ormis 



<400> 7 



Ala Thr 


Pro 


Ala 


Asp 


Trp 


Arg 


Ser 


Gin Ser He Tyr Phe Leu Leu Thr 


1 






5 








10 15 


Asp Arg 


Phe 


Ala 


Arg 


Thr 


Asp 


Gly 


Ser Thr Thr Ala Thr Cys Asn Thr 




20 










25 30 


Ala Asp 


Gin 


Lys 


Tyr 


Cys 


Gly 


Gly 


Thr Trp Gin Gly He lie Asp Lys 


35 










40 


45 


Leu Asp 


Tyr 


He 


Gin 


Gly 


Met 


Gly 


Phe Thr Ala lie Trp lie Thr Pro 


50 










55 




60 


Val Thr 


Ala 


Gin 


Leu 


Pro 


Gin 


Thr 


Thr Ala Tyr Gly Asp Ala Tyr His 


65 








70 






75 80 


Gly Tyr 


Trp 


Gin 


Gin 


Asp 


lie 


Tyr 


Ser Leu Asn Glu Asn Tyr Gly Thr 




85 








90 95 


Ala Asp 


Asp 


Leu 


Lys 


Ala 


Leu 


Ser 


Ser Ala Leu His Glu Arg Gly Met 


100 








105 HO 


Tyr Leu 


Met 


Val 


Asp 


Val 


Val 


Ala 


Asn His Met Gly Tyr Asp Gly Ala 


115 








120 


125 


Gly Ser 


Ser 


Val 


Asp 


Tyr 


Ser 


Val 


Phe Lys Pro Phe Ser Ser Gin Asp 


130 










135 




140 


Tyr Phe 


His 


Pro 


Phe 


Cys 


Phe 


lie 


Gin Asn Tyr Glu Asp Gin Thr Gin 


145 








150 






155 160 


Val Glu 


Asp 


Cys 


Trp 


Leu 


Gly 


Asp 


Asn Thr Val Ser Leu Pro Asp Leu 




165 








170 175 


Asp Thr 


Thr 


Lys 


Asp 


Val 


Val 


Lys 


Asn Glu Trp Tyr Asp Trp Val Gly 




180 










185 190 


Ser Leu 


Val 


Ser 


Asn 


Tyr 


Ser 


lie 


Asp Gly Leu Arg lie Asp Thr Val 




195 










200 


205 


Lys His 


Val 


Gin 


Lys 


Asp 


Phe 


Trp 


Pro Gly Tyr Asn Lys Ala Ala Gly 


210 










215 




220 


Val Tyr 


Cys 


He 


Gly 


Glu 


Val 


Leu 


Asp Gly Asp Pro Ala Tyr Thr Cys 


225 






230 






235 240 


Pro Tyr 


Gin 


Asn 


Val 


Met 


Asp 


Gly 


Val Leu Asn Tyr Pro He Tyr Tyr 






245 








250 255 



8 



Pro 


Leu 


Leu 


Asn 


Ala 


Phe 


Lys 


Ser 


Thr 


Ser Gly Ser Met Asp Asp Leu 








260 










265 


270 


Tyr 


Asn 


Met 


lie 


Asn 


Thr 


Val 


Lys 


Ser 


Asp Cys Pro Asp Ser Thr Leu 






275 










280 




285 


Leu 


Gly 


Thr 


Phe 


Val 


Glu 


Asn 


His 


Asp 


Asn Pro Arg Phe Ala Ser Tyr 




290 










295 






300 


Thr 


Asn 


Asp 


lie 


Ala 


Leu 


Ala 


Lys 


Asn 


Val Ala Ala Phe He He Leu 


305 










310 








315 320 


Asn 


Asp 


Gly 


He 


Pro 


He 


He 


Tyr 


Ala 


Gly Gin Glu Gin His Tyr Ala 










325 










330 335 


Gly 


Gly 


Asn 


Asp 


Pro 


Ala 


Asn 


Arg 


Glu 


Ala Thr Trp Leu Ser Gly Tyr 








340 










345 


350 


Pro 


Thr 


Asp 


Ser 


Glu 


Leu 


Tyr 


Lys 


Leu 


lie Ala Ser Ala Asn Ala lie 






355 










360 




365 


Arg 


Asn 


Tyr 


Ala 


He 


Ser 


Lys 


Asp 


Thr 


Gly Phe Val Thr Tyr Lys Asn 




370 










375 






380 


Trp 


Pro 


lie 


Tyr 


Lys 


Asp 


Asp 


lie 


Thr 


lie Ala Met Arg Lys Gly Thr 


385 










390 








395 ~ 400 


Asp 


Gly 


Ser 


Gin 


He 


Val 


Thr 


lie 


Leu 


Ser Asn Lys Gly Ala Ser Gly 










405 










410 415 


Asp 


Ser 


Tyr 


Thr 


Leu 


Ser 


Leu 


Ser 


Gly 


Ala Gly Tyr Thr Ala Gly Gin 








420 










425 


430 


Gin 


Leu 


Thr 


Glu 


Val 


He 


Gly 


Cys 


Thr 


Thr Val Thr Val Gly Ser Asp 






435 










440 




445 


Gly 


Asn 


Val 


Pro 


Val 


Pro 


Met 


Ala 


Gly 


Gly Leu Pro Arg Val Leu Tyr 




450 










455 






460 


Pro 


Thr 


Glu 


Lys 


Leu 


Ala 


Gly 


Ser 


Lys 


lie Cys Ser Ser Ser 


465 










470 








475 



<210> 8 
<211> 20 
<212> DNA 

<213> Bacillus amyloliquef aciens 
<400> 8 

gacctgcagt caggcaacta 20 

<210> 9 
<211> 20 
<212> DNA 

<213> Bacillus amyloliquef aciens 



<400> 9 

tagagtcgac ctgcaggcat 20 

<210> 10 

<211> 31 

<212> DNA 

<213> Bacillus lichenif ormis 



<400> 10 

ggtcgtaggc accgtagccc caatccgctt g 31 

<210> 11 
<211> 36 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 11 

ggtcgtaggc accgtagccc caatcccatt ggctcg 36 



<210> 12 
<211> 28 



9 



<212> DNA 

<213> Bacillus lichenif ormis 
<400> 12 

ctgtgactgg tgagtactca accaagtc 28 

<210> 13 
<211> 31 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 13 

ggtcgtaggc accgtagccc tcatccgctt g 31 

<210> 14 
<211> 31 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 14 

ggtcgtaggc accgtagccc atatccgctt g 31 

<210> 15 
<211> 31 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 15 

ggtcgtaggc accgtagcca atatccgctt g 31 

<210> 16 
<211> 36 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 16 

gcagcatgga actgctyatg aagaggcacg tcaaac 36 

<210> 17 
<211> 30 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 17 

catagttgcc gaattcattg gaaacttccc 30 

<210> 18 
<211> 34 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 18 

catagttgcc gaattcaggg gaaacttccc aatc 34 

<210> 19 
<211> 41 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 19 

ccgcgccccg ggaaatcaaa ttttgtccag gctttaatta g 41 



<210> 20 



10 



<211> 32 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 20 

caaaatggta ccaataccac ttaaaatcgc tg 32 

<210> 21 
<211> 29 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 21 

cttcccaatc ccaagtcttc ccttgaaac 29 

<210> 22 
<211> 36 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 22 

cttaatttct gctacgacgt caggatggtc ataatc 36 

<210> 23 
<211> 38 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 23 

cgcccaagtc attcgaccag tactcagcta ccgtaaac 38 

<210> 24 
<211> 29 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 24 

gccgttttca ttgtcgactt cccaatccc 29 

<210> 25 
<211> 35 
<212> DNA 

<213> Bacillus licheniformis 
<400> 25 

ggaatttcgc gctgactagt cccgtacata tcccc 35 

<210> 26 
<211> 36 
<212> DNA 

<213> Bacillus licheniformis 
<400> 26 

ggcaggaatt tcgcgacctt tcgtcccgta catatc 36 

<210> 27 

<211> 36 

<212> DNA 

<213> Bacillus amyloliquef aciens 



<400> 27 

cctcattctg cagcagcagc cgtaaatggc acgctg 



36 



11 



<210> 28 
<211> 38 
<212> DNA 

<213> Bacillus amyloliquef aciens 
<400> 28 

ccagacggca gtaataccga tatccgataa atgttccg 

<210> 29 
<211> 30 
<212> DNA 

<213> Bacillus amyloliquef aciens 
<400> 29 

cggatatcgg tattactgcc gtctggattc 

<210> 30 
<211> 21 
<212> DNA 

<213> Bacillus amyloliquef aciens 

<400> 30 
ctcgtcccaa tcggttccgt c 

<210> 31 
<211> 75 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 31 

cgcggcagca catacagcga ttwtvawtgg drttggwmty attttgacgg aamcgattgg 
gacgagtccc gaaag 

<210> 32 
<211> 84 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 32 

ctgaaccgca tctataagtt tmakrstaag rmktgggatw sggakgttav tmmtgaathk 
rskaactatg attatttgat gtat 

<210> 33 
<211> 72 
<212> DNA 

<213> Bacillus lichenif ormis 
<220> 

<221> misc_feature 
<222> (0) . . . (0) 

<223> N at 37 is 81% G, 7% A, 7% T, 5% C 
<400> 33 

tatgccgaca tcgattatga cyrthctdmw vttrwrnmts akwtwaramr atggggcact 
tggtatgcca at 

<210> 34 
<211> 78 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> misc feature 



12 



<222> (0) . . . (0) 

<223> N at 31 is 93% C, 2% T, 2% A, 3% G 
<400> 34 

ttggacggtt tccgtcttga tdytgytaaa nwwmttargt wtwmttwtht wmvggawtgg 60 
gttaatcatg tcagggaa 78 

<210> 35 
<211> 63 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 35 

gctgaccgca accgcgtaat ttcarskgak hhtwbawtaa rggcctggac acattttcat 60 
ttt ~ " 63 

<210> 36 
<211> 78 
<212> DNA 

<213> Bacillus lichenif ormis 
<400> 36 

tggtaccatt ttgacggaac cgattggrak gagdcgcgaa rgmwaavtar gdwytwtaag 60 
tttcaaggaa aggcttgg 78 

<210> 37 
<211> 93 
<212> DNA 

<213> Bacillus lichenif ormis 
<220> 

<221> misc_feature 
<222> (0) . . . (0) 

<223> N at 43 is 81% G, 8% T, 3% C 
<400> 37 

gaaatgttta cggtagctga atwttggrvk wvtrawhyrr stnytmtkga wavttwtwtr 60 
avcargacar attttaatca ttcagtgttt gac 93 



